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nun utm&mmBm* mzM&mmiz&wzft^ 

»*6j«*Ji2 0fc* A»*6««n*Llo THRASH 

«©«ia*«*C«fcoTff«'r*. fib, A»tt. FeP 
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im&mi) z&zmi:, #«tt*ma» 

t>fcz>mt. TieAgfA^stfnsL io mmm^m 

-r^)«ffil5®!g*. {IU ASIJ> FePt*tI'J^&. 
C o P t SlIiJ^&XliF e P drnm-S^ E.ZfZt\z><D 

[ft*^ 2 ] ttGAS»&ltfn« L 1 o J&«ai]£& 
1fffil5ibSCD)gS*STffi©5 7-JgS (0 0 1) A<_hE 
E®@©ffi «fc o iZWf&ZtVZ^Z Z. <*: 

atr-S. HIsRSi 1 KE«©fi?S8E8i«#. 

5Cti»«tt5. »#» 1 »CB«0« ISESJitt. 
fiU B»tt, Fe. Fe-Si44XliNi-Fe* 

[n««5] ®m&mt> *Mtttn&. teases 

SC<h£#&<tr£W^E@!S*#©§ii§^8:. flb. A 
S¥tt. F e P t CoPt «fld^XI4F e P 

[if*¥l6] MELlo 7£&!iJ-a&fi}fgi58Ji<Z>f££l 
MMtfWtS C itWIit*. 1**31 5 KE* 

[Rfi©iMBfcRH] 

[0 0 0 1] 
[0 0 0 2] 

[&3i5©&ffi] ifi^> BftEfkJKtttt. 

SgKEStttttt. ##fc9H>T-?-©E®ffi«B«©fl5®K 
foWtA/T^-S. aft, C©E&Jg#lC*s^Tte rg^ 

ii5^SEik<£*a-rs^ffitUT, eftnt0>M#fflic 

BHb^ h;WSrtlWfll^'SE»T« rsiSESiSrSCJ 
( S. Iwasaki and Y. Nakamura; IEEE Trans. Magn. , vo 
I.MAG-13, pp. 1272-1277. 1977 ) MISnT^S. 

[0003] -n. m%mm^mtvx\t. ^tftoe 

a^Klfcl^TfeESHtLTCo-C r %-£&tf±\Z 

m^ztiT^z. £©&. TiftJH©a£, &n>iBftte;fc> 

SWMPFfcRCJ;!), C©Ji©iE±K:fa:ttSftfcCo 
- C r S£*OiiJM!lM£*Mfrr« - t*«T*. bit 



(2) 2001-101645 

Sn&Co-C r^^WKSrfiSSE&SfTiS^E 
[0 0 04] 

[5B93##ifcL-<fc'3 4:T<5R8] ±ECo-Cr^4 
*n«m>fcflftRefttttt£ttU «¥10 - 1 6 2 

3 1 8^tc«. «m«>AiMnfcttizati«itMBMii^ 

/o tt©**V»Llo »*UHMltK«m>fcaWBfte* 
1M10 (a) , (b) ©$0<©«itt^-©Sjt^ 

Sttttt. Cr. Pt. Pd, Au. Fe. Ni. MgO 
XteN i 0©ron*>S8fcm&7C*fcb< teffr&fcfc^E 
*»ttfcT*I4 0SfflV>. Lit &ftJM«6*0t& 
UMBEftM 10t Lfc1imEfttt*-?%£ (EtT, H 1 
0 (a) ©ffiit=£*>o!lg#:£ mmmmmm%&mm: 
#J tET) . 
[0 0 0 5] SSCESIfteOi&raw&JfrCF e. Fe 
20 S i A-7D'fft;£©|);8it^^fi&5i3 0 

L lo JHKM^MHtmWEM 1 OtUt 

i«BE»flMrTr** (bit. 0io (b) <ommz%^ 
mft& (-mmmum^mmm tet) . c©— « 

W^ai^^ii^-rsCtOT. SUZUKI, N. HONDA and K. 0 
UCHI (1999 Digests of I NTERMAG 99, AT-07) iZ^tfC 

[0006] ba»t/fca«&. c0tRa^JHta*«*ue 

«BWMC*^Ttt. mSag^ttSSmESiKftfCik^S^ 
30 ffl:*©E**lttt#tta«**<. BP*,cn«, {£E^® 
flElc*^*fl*m**»*»K:&SE»SflE (BIT. 

m^tz&&m&mz&^T\t$}%LV<t3.^?3Mti2.z>. 

raEBttEtt©&XttJ&£fc&ftfr>. 
[0 0 0 7] -tCT?, *&9i©B«£-rs<fc£5Wu H 

**»ji*tt©*#v»L lo »ftgi£&80t«fflfr>fci* 
40 z>z.t\z&z>* 

[0 0 0 8] 

*-T{£$tifefc©-T?^D> ±ESSE£»ifcL-S«£3§JiK 

Sg-©fS9!<i:LT. SS^f¥£ffi;*j£«^E®$M!?ffi*ii 
fi8-rsfc©©Llo }&SiaiJ£&fit$8E&H£fit?BEaB 

#©§!£;£&£, #if«3S©*Bi8f;:E«©*o<«!rra 

50 [0 0 0 9] SaSEMfttbT. [ 1 ] WB&tm* 
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e>&.2>mtim&wftfrt>j&,%mtAm (:FePts 

flij£&. C o P t SIU^&XteF e P dmm-&&. RZf 

erne. A"f,E£5satifeL io T&mms&mm 
&m®tfmxmfi.-£titcmmmzG?z c ftfs 

AP*^I«n^Llo »«HJ^&fiHgE8Ja©«Sil& 
T-®©=7-ffi» (0 0 1) #±EE@Ji©fl5i:¥fT»:: 
fi 5 «fc 5 (C^fig $ nx t» S [ 1 ] S3® ©E^&#T& * . 
±E#&tt$m*<MgOT&5Ct7W$®©[l] 

(:Fe. Fe-S i N i -FeM) fre>S« 

nsct A^m© [ i ] 12® ©es&#t- & a . 

[0 0 10] $fcC©1f?8Eife!K#©§8ii:fri£<2:bT 
tt. [5] 8c«£B£; -#BttJB&. AP ( : F e P t 
C o P t StaiJS-&XH:F e P d8M6ft. K. 

tfcne©^) ^ss«n-5Lio jg&ii'J-&&ii?sgE 
gits. jH*fp«-rajitsi**tr**«E»ii» 

0. KLio RMMMUMf!U!tfl«t«:fcM 
[5] is®<z>si§;s?re<&*. 

[0 0 11] 

at*. *©E«*{*©»»fcJi*ia*»ja-r*fc«>©« 

JUtKllcKfrrs. 

[0 0 12] «&£ffl^fc.fiMg©E&?Mi£fT5fc©© 
WfgE&StttlCfc^T. #K:#fS9i©raffiE»&#tt. 
El (a) tc^-TSD<. $W&te*m^6JBMS£tl-5Jf 3 
Ofc. *«Hm»6*Katl«12 Ot. TE©Af| 
*61«fn5Lli *8M!l**1IMIEMI lOt. tfJH 

*»«snfcH(ttt«t6i: i oo±ft»«tT 

C o P t gUW£-&XkiF e P d xtfim 

[00 13] *fc*5SWC*V»Ttt. mi (a) tC^T 

tbiz. ±EA©*^Stins^iUKStS^'tt©SV»L 1 

coiB. iiLi» RMMHHMWIl 0©£IJIf4E 

*5l5 nm~2 0 0 n mSS©«SHT?SfH- 
*C£*«T*-5. £&C:*:5895©fiS?8E©i!Kftte, 01 
(b) CamiK, ±EAS*»6Stftl-5L lo Jg^giJ 

^Missi^a«?i®$ 7-i§K (ooi) *t 
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[0014] *&wK&vz>ffimmmmmt&m&#m 
E»Mt»c«iB-S-*Jit3i«tr*a. t^T, fflv>*fit$g 

ESJf (10") T&-5$a©Llo }&&I!]&&»&©ffii 

mm (o o i) *»astTffictt*j:5W»snfc« 

*E*Wtt*«*L-<G]±U rftttSSSKESiSMfrtb 

[0015] c©*, tajAtisi (o (ca*r*i<. it 

JM*FBi©3 9-»R (10 0) jWB©M£JI&J:tf£ 
«i¥fTK:fc5<fc5K:*!lffllSnfcC r, Pt, Pd. A 
u, Fe, Ni, MgOXSN i 0©{Bjn#>6.Sk£n-5 

*^«5I3 0t, #Btt^6A«l2 0t. LI 
o flMHH^IMREflUI 1 0" t6H*fc»i«-4Ct 
CiO. mio ^lU^&ltfflE&B©*!!!^® 
20 ©si5-Jg& (0 0 1) «te©BftJI&.J:tf£«£Vff 

[0 0 16] Sfc**!H»=*»***«E»il«*tt» 

tt*w*6**i3otL lo mmm&&Bmm£<z>m 
©««»&ffisfiuBsi«u a&tttt©&*. 

L lo S)Sfl)MffiGM 10(10', 1 0" ) ©St 

[0 0 17] *MBtttmft>&J&<5JB2 Ott. «C«tt#» 
*»6ifi*JB3 O&tfL lo 1 0 (1 

0* . 1 0" ICDMIt^MU^Ct^iK. 
^i:MgO*ffl^ft8^. a-«?te©fl±fc*Lv>2&*£ 
tSTo SSCMgOSfflUfcS^ Llo n?fflfl!l£&lf 
1110(10' , 1 0" ) ©||JM££J:tfll*El«!tt£ 
lRl±S-B--5^Ct**T€f, SRtiNSESBl 0 (1 
0' , 10" )©M®*®®T#^. tot, fSSS 
©IB»Cfl!^*»«'\y F ©«*#*£ 

#tt©(6]±c^-r-5a*fe»#-c#^. 

[0018] JHKttttff* & 2 0 ©MJSte. C - 
fcm»StH8tt*mA»S«*JB3 0fc. Llo J^BBU^ 
MIllOllO' , 1 0" ) t<Di&^t>it\Z^K>m 
tSlft*5A<. <J>&< tfeflSSES©ISC^V^J8Sl 
'v-y Kj&»»£-r*E»tt#*»iafc^S*©BU*. 
«10nmIKKTOif*«SFSl/^ ft. *^Wtf 

saa© r&m&ian} ta. sacst*-?. gas, a 

5«tt. 7>5 L 7xDmttS^T«^S:Ji-r : b©t-r 
50 5. 
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[0 0 19] *&W\Z&»Z&m&mttftfr*>&Z>m3 

o\z, ^i^lio mmm&&umi o a o f , i 

»^IWBfct*t8F e fet< I4F e XM* 
KttFe-S (WAH S itttttfl. 511 

%) . Ni-Fe^ (09A«, IM^lk^l/TNi 
/Fe = l) Sr«^*t««tt«»tt»Blfl:T*, 

tkiibTN i/Fe = 4) *m>S£fl5^ESfifl»<» 
btl^o C(7)J:e)^Ci:^b, Fe. Fe-Si^, 
N i -F e tfcJWjX^ 
HiBCo-Z r-Nb§4Sfflt*«^i E® 

«#flpaa¥»tt*m±s**ci7j«Tr*. fifties*- 

[0 0 2 0] U;!Ktt#!fsW>e.j£5lf 3 OORJPtt. fflU 

*{£W£»iJ|i««£©ES^ F*ffl 5 
0 nm~l Mina«*-CfiD«Wr«t**R«-i-*Ct«» 

5 nm-5 0 nmg£©MiPTj&tt:£^:fff--f -5 

[0 0 2 1] S 5C#f^K:£.&1iM8E®«E#tt. fx 

#5£9!©1i$8E&ii#©fB6:£8c© 1 o©#&te. 
tfcg&ffll 30t, *M8ttJ| 2 0 i. TEA**61tfn 
« L h ffjUH^ffllGUl 0 II 0 M 0" ) t 30 

fcLTftMKTS. fib. ASH FePtSI^, C 

o p t aate&xaF e p dmm-&&. mSZ.in^<D^ 

[0 0 2 2] g¥b<tt» m8 (a) &tfl29 (a) \Zm 

0, S2 0) Cintf. ®&'&.mOft®.7.7-v7 (SI 

1, S2i) t. Micnaxf^ (S 1 2, s 

2 2) i, ±ELlo ^M^&1fffi8H@Si:bT. 01 

A^D* rsSfffij (S 1 3 a~S 1 3 b) Xtt 40 
<S©f^«S. 0S*tf r&SSffij (S23a~S23c) 

©vi-rn^-cf^sa lt*5 t> v 9 9— f y hzmi<> 

•SFeP tm<DXrty?&mmz£K)ftm-t2>7,7-y7 

(SI 3, S2 3) £, fc«fcr)JS#;fe§gS*lS. £© 
IS, Llo ^«IiJ^»K^S»CfflV»6tx^^-yy h 

c«fcof^ssnfcfe©£ffl^^«^j:o. mmmmofo 

[0 0 2 3] ^ffitr.tOX/t-y^^-y-y hS: 50 



#12 0 01-101645 

^sr*#jeta. (b) \ZTH-rmm-vfto. -ri3.t> 

0^1 «t&5F e tP t SgfPL^Itrs (SI 
3 a) . u©I@T#f>nfc^tt, ^-OgSSMTS 

S^p-r-sxstcfcomfiE;©^— fbS^^TfcJ;^. c 

©±OtCbT#6nfe-&^SrX/^->^^-y>v htbT 
j?r5£©*££, B\Zf£M-tiaX&fto (SI 
3 b) . ifcC©fi£^tc, EEifffti:, S4£jy.T©ia& 
TllMttS*fT3CiT?. *a«^igSS©^-'ffcS:0SC 

[0 0 2 4] *HS8rcfcffc«pJttT?*D. 

(b) «C^-T^I®TfT5. -?tZt>*>. FePt^BU-a-^ 

-r-s. (S2 3a) . *vTcn*mm\zxnTK&&sx-f 

I©Ig^7T5 (S2 3b) . ^-©m. 7*l\99- 

y-vhtLTfflv^^ic, gff^©^c€^, mz&m-tu 

XSfr5 (S 2 3 c) . 
[0 0 2 5] (gjgflll) *&*■©*&£*>. 

fgWCfe^T/a^-i) £ <h©?It&&S1£©a^K:oV>T 
«. ^tcfMiiSte&^a*. #^7.S&, S i £ 

«. ■V-yr^T&WL. ^-©(ife-t^S-y^X^ifSrfflV^ 

[0 0 2 6] (Wtifc&ft) ££T. *X«t:J:SS«e 
®«#£IWr*fc#©S¥liiS*P£UTtt. ^frSSfffi 
#ftCftoT^5C<t£9§ELT£i<. T1tto%* 

(1) ftftMKft<!>mrcHLTI& Cu-Ko**.« 
V»fcXiHlHl»f»c«fcDfT5. CI ©IS, iS^@H|6]tt©l¥ffi 

©SMB tCO^Tte, T.Suzuki, N. Honda and K. Ouchi 
(J.Magn. Soc Jpn. , 21-S2, 177 (1997)) C«fc O^Sn 
T^-S^WS'tiE^S f c t (0 0 1 ) [H]$Ti&©Hfafi# 

[0 0 2 7] ( 2 ) m%^o)wmiz\t. «*— a»* 

fttcWTSS^aJlnUKI?- (13kOe) C*Jtt^*-|sI 

[0028] ( 3 ) sz®n£.<$&<DWffi\t, &mm 

5. 0 8m/s©fetT?fft5fc. ~®tt^i£ja&E®i£ 

wi/im, h^y9mi o umi^ib^mmmmm 
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tsmmmss.'^y Ktbr^Y^ygo. 15 

Mm. h5y£<116. 4 6 /tmO'J >if^\y 

fc. V>-fft<D*§-&lC:fclr>Tt>. S^ffl^-y HtLT«-> 

-^K^YyT/gO. 2/im. h5vi>Bl. 2um* 

W. 5M»tttt. #E»**fc*tt-*«*t?£lHa*W£ 
U *©S*ffl:fctt©¥#©«£tti:*J»;:&:3E»S6a* 

[0 0 2 9] ftwr. *5SW*SfflUfc«0^©l¥bt» 
[0 0 3 0] 

a, (a) ^-rs«jt&*-rs%>©T?feo, *© 

KJP1 0 nm©MgO)I£ rRFY^hn>^ 
y^fcj CfcD. *l:RS7 0nm©CrB4 TDCT 

m&mtVTmms 0 0 nm©F e S i m& TDCvy 

ttlf -hbTIBtJSl nm©MgOJi£ rRE7^hn> 
X/W*&| lcJ:9. S6>k:*f691K:*5W-3fflffaESJf 
tLTKJPl 3 nm®F e P t Off SSb 
fcFePt*4 OKTEjSJtfcbTFe/P t =1) X 

#S!JBi-f3. £©l$, FeP t JB©*/ty*»»*fr 
tt, StgfiS3 0 0'Cv 7/W^ff5 0Pa. 2 — 
fv YW&.Wem$.* 5mmT?»5. ft. {|&©-f^T© 

XffiO. 2 P a . i'-y y hSfNSIli 5 0 mmt?» 

[0 0 3 1] (ffffl«*l) 03 (a) fc, ±»bfc2F 

t. 0*©«K, F e P tMM&&®(OMf&&t<Dt£§h 

EiRHb^isatfrTBos^-ii* (ooi) -c$>zzii 

£jK-flHl*T/^->ifcoT^S. ;r©FePtJf©*§ 
ft*FBOS9-JBJk (0 0 1) »c*rr*ny + >jf* 

nW5Citft)*4. SfcetfflE*J44. 6kOe, ^ 

Kit*, #ca7Bft*<¥b<fa±bTV>-5 

[0 0 3 2] 03 (b) »c. ±E^ffiTf^SStlfc1fffl 
E*!*#©E**£1*ttff«©18*S*-r. 0^©*O 

<. *^^©«#E&(ift«. ^(c^-r^jt^i. 

2 OkFRP I ©KV>a-#ffi£jj*-r 



(5) #§12001-101645 

[0 0 3 3] (ItlM 1 ) #5£'5J©ti? ISEgi&ttlCtt-f * 
lO©Jtt5EWtLT. 0 2 (b) »C0iJ5r;©g«?3£fc 
5, #©±3ftft*&ffiKScK=liMgiaKJ5E&& 

fcfcir»*«E»*t#*«s»r*. ^* 0 C©JfctWl 1 © 
E&8MfcHu A-K5V7.*gffi±lCMgO)f 5 1 tC 
r!4 ltFeSil31tFePtll 1 

*nfc«£5i5«ig©nSKSiaaa^[EejK»T?fes. m. 

/0 #Ji©ff 1 E*©»*f 

Ptlll OttMft7B<!>S 5— Jt» (001) tc*rr 
*Ds»t^!lJ-^«ltt6. 1ST* 9. SIS60J1 

4. IkOe, AKttttO. 8TJ5D. 4*fcA»tt*** 

u<*otv»*. ±E*jstai i omm&mmw » 

[0 0 3 4] Sfc, 04 (a) fCjp-T J; 5 Id, C©ifc& 

m i ©« *Eftg*i*. i wmmmmmzit^ 
20 w£HMj**tt<, M\z#mm\ti 4 0 icfrp i t*u 

<fi^«T85Ct*!t)i^. — 35f, JiE^JSW 1 ©1» 

[0 0 3 5] (JfctfcM 2 ) *9M0fllMEMKf|:lCtt-r * 
t>5 lo©Jttfc0!l£bT\ 02 (c) icW^WJUHiSS: 

#£fp§i-rs. Tttfo-B. ±mmmm 1 iem©it 

fcV>**E»i«*Sfls«-r*. -3*0COittt«2Oli 
JO ftli. A-Hr^^SfilCMgOStCrSiFe 
P t m#MW&iSfttef&tttGXmWmmmStm 

i©it««2©fllffiES^tt> 04 
(b) K^-r^tc. **« 1 ©flfttEfiHtfrfcit^. 
f?£tH***¥b<«<, Jg»C»»«l*>l 9 OkFRP I 

E*««l©**E»«M*:H:S*tH*. #JS?EKi5V>T 

[0 0 3 6] 

[*ttM2] 0 5(Ctt. 5USeS2<hbT©1ft8E®«# 

40 ©««js**bTVi*. MSfcbfcssaism 

tCEtS©fitSSE&$g# (0 2) **MM-S*5SfI»C«fe 
5#fi&ttJi©*£, mz. if 10nm©Cril:^A 

. [0037] mm^2) zo)mmm2<nmmmmm 

mz&WZ F e P t ®©iga^W©5 ( 0 0 

1) iz*tTzay*>ifti--7¥mm*5. 5m. ^e. 

tcfitm^tt5. 1 kOeS*U «3fctttBK:a^<H:tt 
« 1 0«*E*IK#K:H:'«. tSfiElftttRt«t«**«* 
Clf^:bT^-5Ci:*<to*^. 
50 [0 0 3 8] 
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[&ft«!3] SfcfcP^IUcUT, SiJSetJ3iLT©1f$8E 

FeP t Jf ©18J¥©#.£, ISfCSnmlcgATi&ttSrfe 
[0 0 3 9] (ftUB3**3) d©£J60!l3©«?BE&« 

wavr*i3Dff&EeusByp*t>ojfc&m©«?iE® 

[004 0] tttttff 3 ) JtttM 1 KE«©«*«ja©1» 
SBE&J£#£8iJ*TSFe P t®©KJ3©*&, 5 nm 

0. 2kOeifrttO/hS<E»«^il/TJHIr»*J:4: 

ES8H*«ii-T?tttiJ*8ESJ8JP*<5 nmt^<-r^>Cli: 

[004 1] 

[*JS0tJ4] 06 (a) fctt. *M«4iLT©1IMne 

Mm KEVOtMUEMKfl: (0 2) &ttj£-r*W8tt 
iS5 0 0nmCDFei3 2l:g^, FePtHll© 
IM4 3nmtU ffi(4Rli;aij&#t&J&£tt{t$fMg 
T5. £©&, ^lasWEiltftSFePt 
€lllt igfclffilcJ: DfegSTS FePt*4 (K^a 
«ltilTFe/Pt=l) KSffl 
t». X/V^^7E5 0Pa, ^-yy hstgram^tt 

5 0mm. £e>'lC*Riaft£2 0 0*C, 3 0 0*0, 4 0 

oritur rRFx/v^Sj fc«tD«Bt*ff5. 

[0 0 4 2] (f1U8»Jft4) 07 (a) »C, ±E3giS{»J 
4KJ:0fts«^&*n^*l©IIM*©FeP t 

ESH&*T?c&5 £ Lifit>frZ. 
[004 3] (JttfcW 4 ) USSW 4 CBttOfMIEMK 

#*«Wr«*9B9!lcJ:«IMiefl« 1 1 ' £0 6 
(b) ©$D< rjft|£&j tciOf^KLfcFeP 
(If«tkiLTFe/Pt=l) 7./\y99—Vy 

b£/B<^, S«i&StbT3 0 CC, 4 0 00. 500 

iC<D*>£T'F e P t H*aitlfcV£l*H:ni;A&-C. 

[0 0 4 4] 0 7 (b) K^TftK, Jl©Jt«CT4iC«t 

-ess. 



(6) #M 2001-101645 

[0 045] (*-O!>tt©£«0!) RJb. ffjg^^MJgffi 
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JP-A 2001-101645 
[Title of the Invention] 

HIGH-DENSITY INFORMATION-RECORDING MEDIUM AND PRODUCTION METHOD 
THEREOF 

[Abstract] 
[Object] 

To provide an information-recording medium that allows high-density information 
recording and in particular high reproduction output and high resolution during magnetic 
recording 
[Solving Means] 

An information-recording medium consisting of a layer of a soft magnetic material 30, 
a layer of a nonmagnetic material 20, and an information-recording layer 10 of an Ll 0 -type 
ordered alloy selected from group A formed sequentially is produced according to a 
predetermined producing method: 

Group A: ordered FePt alloys, ordered CoPt alloys, ordered FePd alloys, and the alloys thereof. 
[Claims] 

1. An information-recording medium, characterized by comprising a layer structure 
consisting of a layer of a soft magnetic material, a layer of a nonmagnetic material, and an 
information-recording layer of an Ll 0 -type ordered alloy selected from the following group A 
formed sequentially: 

Group A: ordered FePt alloys, ordered CoPt alloys, ordered FePd alloys, and the alloys thereof. 

2. The information-recording medium according to Claim 1, wherein the 
information-recording layer of an Ll 0 -type ordered alloy selected from the group A above is 
formed in such a manner that the Miller index (001) of the crystal lattice plane thereof is in 
parallel with the plane of the recording layer. 

3. The information-recording medium according to Claim 1, wherein the 
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nonmagnetic material is MgO. 

4. The information-recording medium according to Claim 1, wherein the soft 
magnetic material is selected from the following group B: 

Group B: Fe, Fe-Si alloys and Ni-Fe alloys. 

5. A method of producing an information-recording medium characterized by 
forming in order a soft magnetic layer, a nonmagnetic layer, and an information-recording 
layer of an Ll 0 -type ordered alloy selected from the following group A: 

Group A: ordered FePt alloys, ordered CoPt alloys, ordered FePd alloys, and the alloys thereof. 

6. The method of producing an information-recording medium according to Claim 5, 
wherein in producing the Ll 0 -type ordered alloy information-recording layer, the Ll 0 -type 
ordered alloy information-recording layer is formed by a sputtering method using a sputter 
target prepared by a melting method. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

The present invention relates to a high-density recording technology, and in particular 
to a magnetic recording medium having a layer structure allowing higher reproduction output 
and higher recording resolution and a method of producing the same. 
[0002] 
[Prior Art] 

Recently, magnetic recording media have been under intensive research and 
development as the means for recording a vast amount of information, and in particular, the 
surface recording density is increasing extremely rapidly in magnetic recording media used in 
computer hard disk device. A recording method called "longitudinal recording method" that 
records signal by applying a magnetizing vector in the plain direction of the recording film is 
currently used for these recording media, but a "perpendicular recording method" that 
records signal by applying a magnetizing vector in the direction perpendicular to the recording 
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film (S. Iwasaki and Y. Nakamura; IEEE Trans. Magn., vol.MAG-13, pp.1272-1277,1977) is 

attracting attention as a method allowing further high-density recording. 

[0003] 

On the other hand, as for the magnetic recording material, Co/Cr-based alloys are 
commonly used as the recording layer in any recording methods. It is possible to control the 
crystal orientation of the Co/Cr-based alloy formed atop the layer by adjusting the kind, crystal 
orientation, or lattice constant of the undercoat layer and thus, to control the direction of the 
magnetic easy axis that determines the direction of magnetization vector. Currently, 
longitudinal or perpendicular recording media having a Co/Cr-based alloy thin film prepared 
by such a method as the information-recording layer are under intensive research and 
development. 
[0004] 

[Problems to be Solved by the Invention] 

In regard to the information-recording media employing the Co/Cr-based alloy thin 
film, Japanese Patent Application No. H10-162318 teaches the structure shown in FIGS. 10(a) 
and (b) and the production method of a perpendicular magnetic recording medium employing 
an Llo-type ordered alloy thin film superior in the stability of storing information and higher in 
magnetocrystalline anisotropy. The perpendicular magnetic recording media prepared by 
this method include an information-recording medium having an undercoat layer 40 having an 
element or a compound selected from Cr, Pt, Pd, Au, Fe, Ni, MgO and NiO as the principal 
component and the information-recording layer 10 of an Ll 0 -type ordered alloy thin film 
(hereinafter, a medium having the structure shown in FIG. 10(a) will be referred to as a 
"perpendicular magnetic recording single-film medium"). 
[0005] 

An information-recording medium has a layer 30 of a soft magnetic material such as 
Fe, FeSi alloy, or permalloy for control of recording characteristics and an 
information-recording layer 10 of an Ll 0 -type ordered alloy thin film (hereinafter, a medium 
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having the structure shown in FIG 10(b) is referred to as a " perpendicular magnetic recording 
bilayer-film medium 11 ). The fact that the bilayer-film perpendicular magnetic recording 
media were higher in reproduction output than the single-film perpendicular magnetic 
recording media was reported by T. Suzuki, N. Honda and K. Ouchi (1999 Digests of Intermag. 
99,AT-07). 
[0006] 

However, the perpendicular magnetic recording bilayer-film medium has a 
dependence of its reproduction output on recording density greater than the perpendicular 
magnetic recording single-film medium; specifically, the recording density at which the 
reproduction output becomes half at lower recording density (hereinafter, referred to as 
resolution) is lower; and such a phenomenon is not desirable in high-density recording using a 
practical signal-reproducing system. So far, there is no perpendicular magnetic recording 
media employing an Ll 0 -type ordered alloy thin film higher in magnetocrystalline anisotropy 
that allows both high reproduction output and high resolution proposed. 
[0007] 

Accordingly, it is an object of the present invention to provide an 
information-recording medium higher in reproduction output and resolution that employs an 
Llo-type ordered alloy thin film higher in magnetocrystalline anisotropy. 
[0008] 

[Means for Solving the Problems] 

The present invention was made under the circumstances above and provides the 
following means to solve the problems and achieve the object. As described in claims, in a 
first aspect, the present invention proposes a magnetic recording medium in a new layer 
structure having an Ll 0 -type ordered alloy information-recording layer as the 
information-recording layer for high reproduction output and recording resolution, and a 
method of producing the same. 
[0009] 
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The present invention provides as a magnetic recording medium: [1] an 
information-recording medium characterized by having a layer structure consisting of a layer 
of a soft magnetic material, a layer of a nonmagnetic material, and an information-recording 
layer of an Ll 0 -type ordered alloy selected from group A (ordered FePt alloys, ordered CoPt 
alloys, ordered FePd alloys, and the alloys thereof) sequentially; the information-recording 
medium described in [1], wherein the information-recording layer of an Ll 0 -type ordered alloy 
selected from the A group is formed in such a manner that the Miller index (001) of the crystal 
lattice plane thereof is in parallel with the plane of the recording layer; the recording medium 
described in [1], wherein the nonmagnetic material is MgO; and the recording medium 
described in [1], wherein the soft magnetic material is selected from group B (: Fe, Fe-Si alloys, 
and Ni-Fe alloys). 
[0010] 

The present invention also provides as a method of producing the 
information-recording medium: [5] a method of producing an information-recording medium 
characterized by forming a soft magnetic layer, a nonmagnetic layer, and An 
information-recording layer of an Ll 0 -type ordered alloy selected from group A (ordered FePt 
alloys, ordered CoPt alloys, ordered FePd alloys, and the alloys thereof) sequentially; and the 
production method described in [5], wherein in producing the Ll 0 -type ordered alloy 
information-recording layer, the Ll 0 -type ordered alloy information-recording layer is formed 
by a sputtering method using a sputter target prepared by a melting method. 
[0011] 

[Mode for Carrying Out the Invention] 

The present invention teaches a magnetic recording medium having a new layer 
structure that is higher in reproduction output and recording resolution and a production 
method of forming the new layer structure of recording medium. Hereinafter, favorable 
embodiments of the present invention will be described and then, the invention will be 
described in detail with reference to multiple Examples. 
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[0012] 

Among magnetic information-recording media for recording and reproducing 
information, the information-recording medium according to the present invention, in 
particular, is mainly characterized by comprising a layer structure consisting of a layer of a soft 
magnetic material 30, a layer of a nonmagnetic material 20, and an information-recording 
layer 10 of an Ll 0 -type ordered alloy selected from the following group A sequentially, as shown 
in FIG 1(a). The group A consists of ordered FePt alloys, ordered CoPt alloys, ordered FePd 
alloys, and the alloys thereof. 
[0013] 

Characteristically in the invention, as shown in FIG 1(a), the information-recording 
layer 10 of an Ll 0 -type ordered alloy selected from the group A above higher in 
magnetocrystalline anisotropy is used for obtaining an information-recording medium superior 
in the stability of storing information. The thickness of the Ll 0 -type ordered alloy thin film 10, 
which may be determined from the viewpoint of record reproduction characteristics, is not 
particularly limited, but can be designed in the range of approximately 5 to 200 nm. In 
addition as shown in FIG 1(b), in the information-recording medium according to the present 
invention, the information-recording layer of an Ll 0 -type ordered alloy selected from the group 
A above is characteristically formed in such a manner that the Miller index (001) of the crystal 
lattice plane thereof is in parallel with those of other neighboring layers and the substrate. 
[0014] 

Because the information-recording medium according to the present invention has a 
layer of a soft magnetic material 30, a magnetic head for use during information recording can 
induce a perpendicular magnetic field narrower in magnetic field distribution in the recording 
medium. Accordingly, if the magnetizing vector of the Ll 0 -ty pe ordered alloy thin film used 
as an information-recording layer (10 1 ) is adjusted into the direction perpendicular to the film 
surface, or if the Miller index (001) of the crystal lattice plane is adjusted to be in parallel with 
the substrate, it becomes possible to use a steep perpendicular magnetic field efficiently and 
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improve high-density recording characteristics drastically, which is particularly preferable for 

a high-density recording medium. 

[0015] 

For example as shown in FIG 1(c), by forming an undercoat layer 40 containing an 
element or compound selected from any of Cr, Pt, Pd, Au, Fe, Ni, MgO and NiO as the 
principal component and having a crystal lattice plane with the Miller index (100) adjusted into 
the direction in parallel with the other neighboring layers and substrate and additionally the 
layer structure according to the invention, i.e., a layer of a soft magnetic material 30, a layer of 
a nonmagnetic material 20, and an information-recording layer of an Ll 0 -type ordered alloy 
10" in order, it becomes possible to adjust the Miller index (001) of the crystal lattice plane of 
the Llo-type ordered alloy information-recording layer in the direction in parallel with the 
other neighboring layers and substrate. 
[0016] 

In addition, the information-recording medium according to the present invention 
allows higher resolution, by having a layer of a nonmagnetic material 20. The layer of a 
nonmagnetic material 20 regulates the magnetic interaction between the layer of a soft 
magnetic material 30 and the Ll 0 -type ordered alloy thin film layer, and thus, is effective in 
improving magnetic properties, for example, in raising the coercive force of the Ll 0 -type 
ordered alloy information-recording layer 10 (10 f ). It can also regulate the crystallinity and 
crystal orientation of the Ll 0 -type ordered alloy thin film layer, depending on the nonmagnetic 
material used. 
[0017] 

The layer of a nonmagnetic material 20 is preferably not alloyed with either the layer 
of a soft magnetic material 30 or the Ll 0 -type ordered alloy thin film layer 10 (10 1 ), and exerts a 
drastic effect on the resolution, particularly when MgO is used. When MgO is used, the layer 
also improves the crystallinity and the crystal orientation of the Ll 0 -type ordered alloy thin 
film layer 10 (10 1 ) and allows reduction in the thickness of the information-recording layer 10 
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(10 1 ). Thus, it becomes possible to reduce the magnetic field distribution of the magnetic head 
for use during information recording and also increase the intensity thereof, which would be 
effective in improving recording characteristics. 
[0018] 

The thickness of the layer of a nonmagnetic material 20 can be designed suitably 
according to the combination with the layer of a soft magnetic material 30 and the Ll 0 -type 
ordered alloy thin film layer 10 (10*) used, but preferable is at least a film thickness that does 
not impair the recording magnetic field generated by the magnetic head for use during 
information recording, for example, approximately 10 nm or less. The " nonmagnetic 
materials' 1 in the present invention mean materials that are diamagnetic, paramagnetic, or 
antiferromagnetic at room temperature. 
[0019] 

The layer of a soft magnetic layer material 30 according to the present invention can 
be selected from alloys, oxides, multilayer films, and granular films properly depending on the 
saturation magnetization of the Ll 0 -type ordered alloy thin film 10 (10'), the magnetic head for 
use during information recording, and the recording/reproducing system used. For example, 
it is possible to reduce the thickness of soft magnetic material by using a Fe or Fe-based alloy 
having high saturation magnetization, especially a Fe-Si alloy (e.g., containing Si at 1.5 wt%), 
or a Ni-Fe alloy (e.g., Ni/Fe=l by weight), while it is possible to obtain high recording sensitivity 
by using a Ni-Fe alloy having high magnetic permeability (e.g., Ni/Fe=4 by weight). For these 
reasons, Fe, Fe-Si alloys, and Ni-Fe alloys are particularly favorable. It is also possible to 
improve the surface smoothness of recording medium by using an amorphous alloy, for 
example a Co-Zr-Nb alloy and reduce the damage of the magnetic head for use during 
information recording and reproduction, and thus, use of such materials is also favorable. 
[0020] 

The thickness of the layer of a soft magnetic material 30 can be designed from the 
geometrical shape of the magnetic head used, and specifically, it is possible to design a medium 
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having a thickness in the range of approximately 50 nm to 1 \xm 9 when a monopolar magnetic 
recording head is used and a medium having a thickness in the range of approximately 5 to 50 
nm when a ring-type recording head is used. 
[0021] 

The information-recording medium according to the present invention may be 
produced by "sputtering method". In one aspect of the method of producing the 
information-recording medium according to the present invention, the layer structure of 
magnetic recording medium is formed by forming a soft magnetic layer 30, a nonmagnetic 
layer 20, and an information-recording layer of an Ll 0 -type ordered alloy selected from the 
following group A 10 (10*) in order. The group A consists of ordered FePt alloys, ordered CoPt 
alloys, ordered FePd alloys, and the alloys thereof. 
[0022] 

Specifically, as shown by a series of steps (S10 and S20) in FIGS. 8(a) and 9(a), the 
information-recording medium according to the present invention is prepared sequentially in a 
step of forming a soft magnetic layer (Sll or S21), a step of forming a nonmagnetic layer (S12 
or S22), and a step of forming a FePt layer by sputtering (S13 or S23) as the Ll 0 -type ordered 
alloy information-recording layer, by using a sputter target previously prepared, for example, 
by "melting method" (S13a and S13b) or other production process, for example "sintering 
method" (S23a to S23c). The target for use in formation of the Ll 0 -type ordered alloy thin 
film is particularly preferably a target prepared by the melting method, because it is possible to 
form an Ll 0 -type ordered alloy layer at a lower substrate temperature during thin film 
formation than when a target prepared by the sintering method is used. 
[0023] 

The procedure for preparing the sputter target by the melting method is shown in FIG 
8(b). For preparation of an ordered FePt alloy, raw alloy materials, Fe and Pt, are melted and 
alloyed at a temperature of the melting point or higher by using, for example, a 
vacuum-induced or vacuum-arc melting furnace (S13a). The alloy obtained in the step may 
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be subjected to steps of pulverizing and melting the alloy once again, for improvement of the 
uniformity in composition. The alloy thus obtained is then molded and converted into a 
particular size and shape for use as a sputter target (S13b). During the molding, it is possible 
to improve the uniformity in composition and the size of crystal grains by heat-treating the 
alloy at a temperature of the melting point or lower, for example, by rolling. 
[0024] 

Alternatively, the target may also be prepared by the sintering method, and the 
procedure of preparing the sputter target by sintering method is shown in FIG 9(b). For 
preparation of an ordered FePt alloy, raw alloy materials, Fe and Pt, are pulverized into 
powders respectively for convenience in mixing, and the powders obtained are mixed (S23a). 
Then, these powders are placed in a mold and sintered at a temperature of melting point or 
lower under pressure, until the alloy has a particular density (S23b). Then, the alloy is 
molded and converted into a particular size and shape for use as a sputter target (S23c). 
[0025] 

(Modified embodiment 1) 

Alternatively, the layer of a soft magnetic material 30 can be prepared, for example, 
by electrochemical method, in addition to the sputtering method, and the function may be 
substituted by using a substrate prepared from a soft magnetic material, for example a ferrite 
substrate. The substrate for use in the present invention is not particularly limited in kind, 
but, for example, glass substrate, Si substrate, sapphire substrate, ceramics, and the like may 
be used. 
[0026] 

(Evaluation method) 

It should be noted that evaluation of the magnetic recording media according to the 
present invention is performed by the following evaluation methods. That is, (1) the crystal 
structure is evaluated by X-ray diffraction using a Cu-Ka ray. The crystal orientation is 
evaluated then by determining the rocking curve for the crystal lattice plane to be examined 
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and using the half-value width as an indicator. Alternatively, the amount of ordered phase 
formed is evaluated by using the value obtained by dividing the areal integral of (001) 
diffraction line of a face-centered tetragonal crystalline system fct by the film thickness as an 
indicator, as described by T. Suzuki, N. Honda and K. Ouchi (J. Magn. Soc. Jpn., 21-S2, 177 
(1997)). 
[0027] 

(2) For evaluation of magnetic properties, the coercive force was determined by 
measuring the hysteresis loop by using magnetic force/response relationship. The squareness 
of the loop is defined as the ratio of the Kerr rotation angle at the highest magnetic Held 
applied (13 kOe) to the Kerr rotation angle in the remanent-magnetism state. 

[0028] 

(3) Record reproduction characteristics were evaluated at a linear velocity of 5.08 m/s. 
A monopolar magnetic thin film head having a main magnetic pole thickness of 1 pm and a 
track width of 10 |im was used as the magnetic recording head for recording information on a 
perpendicular magnetic recording bilayer-film medium, while a ring head having a gap length 
of 0.15 jim and a track width of 6.46 jjjn was used as the magnetic recording head for recording 
information on a perpendicular magnetic recording single-film medium. In both cases, a 
magnetoresistive head having a shield gap length of 0.2 jam and a track width of 1.2 \un was 
used as the head for reproduction of signal. As for the resolution, a recording density giving 
an output half in intensity of the maximum output, as determined by measuring the 
reproduced signal output at each recording density, is defined as the indicator. 

[0029] 

Hereinafter, the advantageous effects of the present invention will be described with 
reference to some detailed Examples to which the present invention is applied, in comparison of 
the results obtained by the evaluation methods with those of the products prepared by 
traditional methods. 
[0030] 
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[Example 1] 

The information-recording medium in Example 1 of the present invention has the 
layer structure shown in FIG 2(a) and is prepared as follows. That is, an MgO layer having a 
film thickness of 10 nm was formed by "RF magnetron sputter method 11 on a hard disk 
substrate, then a Cr layer having a film thickness of 70 nm by "DC magnetron sputtering 
method ", then a FeSi layer having a film thickness of 500 nm by "DC magnetron sputtering 
method" as the soft magnetic layer according to the present invention, then an MgO layer 
having a film thickness of 1 nm by "RF magnetron sputter method" as the nonmagnetic layer 
according to the present invention, and further a FePt layer having a film thickness of 13 nm 
by "RF sputtering method " using a FePt alloy (atomic composition: Fe/Pt=l) sputter target 
prepared by the melting method as the information-recording layer according to the present 
invention, in that order. The sputtering deposition conditions for the FePt layer then are as 
follows: substrate temperature: 300°C, sputter gas pressure: 50 Pa, and distance between target 
and substrate: 95 mm. The sputtering deposition conditions for all other layers are as follows: 
substrate temperature: 50°C, sputter gas pressure: 0.2 Pa, and distance between target and 
substrate: 50 mm. 
[0031] 

(Operational advantage 1) 

FIG 3(a) shows the X-ray diffraction pattern of an information-recording medium 
prepared by the method described above. As shown in the figure, it is a diffraction pattern 
indicating that an ordered FePt alloy phase is formed and the crystal orientation thereof is in 
accord with the Miller index (001) of the crystal lattice plane. The rocking curve half value 
width for the Miller index (001) of the crystal lattice plane of the FePt layer is 4.4 degrees, 
indicating that the information-recording medium is superior in crystal orientation to the 
information-recording medium of Comparative Example 1 prepared by a traditional method 
exemplified below. Alternatively, the coercive force is 4.6 kOe and the squareness is 1, 
indicating that the information-recording medium is improved significantly, especially in 
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squareness, from that of Comparative Example 1 exemplified below. 
[0032] 

FIG 3(b) shows the evaluation results on the record reproduction characteristics of 
the information-recording medium prepared by the method above. As shown in the figure, it 
is obvious that the information-recording medium according to the present invention is higher 
in reproduction output than the information-recording media of Comparative Examples 1 and 
2 exemplified below and shows a high resolution of 220 kFRPI. 
[0033] 

(Comparative Example 1) 

As a Comparative Example of the information-recording medium according to the 
present invention, an example of preparing a perpendicular magnetic recording bilayer-film 
medium having the layer structure exemplified in FIG 2(b) based on the following traditional 
method will be described here. An information-recording medium having no nonmagnetic 
layer according to the present invention, which was included in the information-recording 
medium described in Example 1 above, is prepared. In other words, the recording medium of 
Comparative Example 1 is perpendicular magnetic recording bilayer-film medium having a 
conventional structure consisting of a MgO layer 51, a Cr layer 41, a FeSi layer 31, and a FePt 
layer 11 are formed in order on a hard disk substrate. The conditions for forming each layer 
are the same as the sputtering deposition conditions for each corresponding layer described in 
Example 1. The rocking curve half -value width for the Miller index (001) of the crystal lattice 
plane of the FePt layer 11 of Comparative Example 1 is 6.1 degrees, indicating that crystal 
orientation of the layer is lower than that of Example 1. In addition, the coercive force is 4.1 
kOe and the squareness is 0.8, indicating that the layer is particularly lower in squareness. 
On the other hand, the information-recording medium of Example 1 above is superior to this 
medium. 
[0034] 

As shown in FIG 4(a), it is obvious that the information-recording medium of 
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Comparative Example 1 is lower in reproduction output than the information-recording 
medium of Example 1 and shows a drastically lower resolution of 140 kFRPL On the other 
hand, the information-recording medium of Example 1 above is obviously superior both in 
reproduction output and resolution. 
[0035] 

(Comparative Example 2) 

As another Comparative Example of the information-recording medium according to 
the present invention, a perpendicular magnetic recording single-film medium having the layer 
structure exemplified in FIG 2(c) is prepared based on the following traditional method. That 
is, an information-recording medium having none of soft magnetic and nonmagnetic layers, 
which are included in the information-recording medium according to the present invention 
described in Example 1 above, is prepared. In other words, the medium of Comparative 
Example 2 is a perpendicular magnetic recording single-film medium having a conventional 
structure consisting of an MgO layer, a Cr layer, and a FePt layer formed in that order on a 
hard disk substrate. As apparent from FIG 4(b), the information-recording medium of 
Comparative Example 2 is significantly lower in reproduction output than the 
information-recording medium of Example 1 and has a low resolution of 190 kFRPI. Thus, 
the information-recording medium of Example 1 above is superior in reproduction output and 
resolution also in this comparison. 
[0036] 
[Example 2] 

FIG 5 shows the layer structure of an information-recording medium formed as 
Example 2. In this Example, a medium is prepared in a similar manner to Example 1, except 
that the nonmagnetic layer according to the present invention, which is included in the 
information-recording medium described above in Example 1 (FIG 2), is replaced with a Cr 
layer having a film thickness of 10 nm. 
[0037] 
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(Operational advantage 2) 

The rocking curve half-value width for the Miller index (001) of the crystal lattice 
plane of the FePt layer of the information-recording medium of Example 2 is 5.5 degrees and 
the coercive force is 5.1 kOe, indicating increase in crystal orientation and coercive force over 
the information-recording medium of Comparative Example 1 that is prepared based on the 
traditional method. 
[0038] 
[Example 3] 

As for the layer structure of the information-recording medium of Example 3, a 
medium may be prepared similarly to Example 1, except that the thickness of a FePt layer, i.e., 
the information-recording layer according to the present invention, which is included in the 
information-recording medium described in Example 1 (FIG 2), is changed in particular to 5 
nm. 
[0039] 

(Operational advantage 3) 

The coercive force of the information-recording medium of Example 3 is 1.8 kOe. 
The value is higher than the coercive force of the information-recording medium of 
Comparative Example 3 exemplified below having the same information-recording layer 
thickness. The result indicates that it is possible to use the medium structure according to the 
invention even when the thickness of the information-recording layer is as thin as 5 nm. 
[0040] 

(Comparative Example 3) 

A medium is prepared in a similar manner to Comparative Example 1, except that the 
thickness of the FePt layer included in the information-recording medium having a 
conventional structure described in Comparative Example 1 is changed to 5 nm. The coercive 
force of the medium is significantly lower at 0.2 kOe and thus, the medium is unsuitable for use 
as a recording medium. Thus, it is difficult to thin the information-recording layer thickness 
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to 5 nm in the perpendicular magnetic recording bilayer-film medium structure prepared by 
traditional method. On the other hand, the structure of Example 3 is advantageous in this 
point, because the layer can be thinned. 
[0041] 
[Example 4] 

FIGL 6(a) shows the layer structure of the information-recording medium formed in 
Example 4. In this example, a medium was prepared similarly, except that the soft magnetic 
layer included in the information-recording medium described above in Example 1 (FIGL 2) is 
replaced with a Fe layer 32 having a thickness of 500 nm and the thickness of the FePt layer 11 
is changed to 43 nm. At the time, the information-recording layer according to the present 
invention, i.e., the FePt layer 11, is formed by the "RF sputtering method" and using a FePt 
alloy (atomic composition: Fe/Pt=l) sputter target prepared by melting method under the 
conditions of a sputter gas pressure of 50 Pa, a distance between target and substrate of 50 mm, 
and substrate temperatures of 200°C, 300°C, and 400°C. 
[0042] 

(Operational advantage 4) 

FIG 7(a) shows the results of evaluating the amount of ordered phase formed in the 
FePt layer in the media respectively prepared in Example 4 above. The figure shows that the 
ordered phase is formed at a temperature lower than that in Comparative Example 4 
exemplified below and the information-recording medium is favorable from the point of 
medium production step. 
[0043] 

(Comparative Example 4) 

It is also possible to prepare media similarly to Example 4, except that an FePt layer is 
deposited as the information-recording layer ll 1 according to the present invention, which is 
included in the information-recording medium described in Example 4, by using an FePt alloy 
(atomic composition: Fe/Pt=l) sputter target prepared by "sintering method" at substrate 
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temperatures of 300°C, 400°C, and 500°C as shown in FIG 6(b). 
[0044] 

As apparent from FIG 7(b), it is necessary to use a higher substrate temperature to 
form an ordered phase in the FePt layer in the medium prepared in Comparative Example 4 
than in Example 4. Thus, such a production method may be effective, if the height of 
temperature and the associated cost permit. 
[0045] 

(Other modified embodiment) 

The present invention has been described so far with reference to favorable 
embodiments and multiple typical Examples, but it should be understood that the present 
invention is not restricted thereby, and for example, thickness of the formed layers may be 
changed arbitrarily if the layer structure is substantially the same. In addition, various 
modifications of the present invention are possible without departing from the scope of the 
invention 
[0046] 

[Effect of the invention] 

As described above, use of the information-recording medium according to the 
present invention results both in high reproduction output and high resolution. In addition, 
the perpendicular magnetic recording medium according to the present invention, which uses 
an Llo-type ordered alloy thin film higher in magnetocrystalline anisotropy, provides a 
recording medium superior in information storage stability. Further, because presence of a 
layer of a nonmagnetic material improves the crystallinity, crystal orientation and magnetic 
properties of the Ll 0 -type ordered alloy thin film, it is possible to reduce the thickness of the 
information-recording layer and thus, the information-recording medium according to the 
present invention is promising as an information-recording medium for high-density recording 
in the future. 

[Brief Description of the Drawings] 
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FIGS. 1(a) to (c) are drawings illustrating the basic layer structures of the 
information-recording media according to the present invention. 

FIG 2(a) is a drawing illustrating the layer structure of the information-recording 
medium in Example 1 of the present invention; FIG 2(b) is a drawing illustrating the layer 
structure of the information-recording medium in Comparative Example 1 for comparison 
with Example 1; and FIG 2(c) is a drawing illustrating the layer structure of the 
information-recording medium in Comparative Example 2 for comparison with Example 1. 

FIG 3(a) is a graph showing the X-ray diffraction pattern of the 
information-recording medium of Example 1; and 3(b) is a graph showing the dependence of 
the record reproduction signal of Example 1 on recording density (recording resolution). 

FIG 4(a) is a graph showing the record reproduction signal (recording resolution) of 
the information-recording medium of Comparative Example 1; and FIG 4(a) is a graph 
showing the record reproduction signal (recording resolution) of the information-recording 
medium of Comparative Example 2. 

FIG 5 is a drawing illustrating the layer structure of the information-recording 
medium in Example 2 of the present invention. 

FIG 6(a) is a drawing illustrating the layer structure of the information-recording 
medium prepared by a melting method as Example 4 of the present invention; and FIG 6(b) is 
a drawing illustrating the layer structure of the information-recording medium prepared by a 
sintering method as Comparative Example 4 of the present invention for comparison with 
Example 4. 

FIG 7(a) is a graph showing the relationship between the substrate temperature 
during film deposition on the information-recording medium prepared in Example 4 and the 
amount of the Llo-type ordered phase formed; and FIG 7(b) is a graph showing the evaluation 
results on the amount of ordered phase formed in Comparative Example 4 for comparison with 
Example 4. 

FIGS. 8(a) and (b) are block flowcharts showing the production process for the 
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information-recording medium according to the present invention and the melting method. 

FIGS. 9(a) and (b) are block flowcharts showing the production process for the 
information-recording medium according to the present invention and the sintering method. 

FIGS. 10(a) and (b) are drawings illustrating the basic layer structures of conventional 
information-recording media. 
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